Increased but error-prone nonhomologous end joining in immortalized lymphoblastoid cell extracts from adult cancer patients with late radionecrosis.
To study nonhomologous end joining in extracts of two lymphoblastoid cell lines derived from patients with late radionecrosis after radiotherapy. Both cell lines were previously shown to exhibit impaired rejoining of DNA double-strand breaks in a pulse-field gel electrophoresis assay. We used a cell-free system and quantitative real-time polymerase chain reaction, as well as sequencing analysis of end joining products. Paradoxically, extracts of the two cell lines display increased rates of in vitro end joining of noncohesive termini compared with normal cell extracts. This increase was seen in the absence of added deoxyribonucleoside triphosphates and was sensitive to inhibition by wortmannin. Sequencing of the joined products revealed that, despite increased rates of end joining, the process was error prone with a greater frequency of deletions compared with that observed in normal controls. These findings are consistent with the suggestion that a promiscuous, deletion-prone abnormality of nonhomologous end joining might underpin the predisposition of certain radiotherapy patients to late radionecrosis. We hypothesize that some individuals might harbor subclinical defects in nonhomologous end joining that clinically manifest on challenge with high-dose radiation. Because both quantitative and qualitative aspects of end joining have demonstrably been influenced, we recommend that the study of patient samples should involve a combination of quantitative methods (e.g., quantitative real-time polymerase chain reaction), sequencing analysis, and a comparison of multiple join types.